H. pylori and cagA: relationships with gastric cancer, duodenal ulcer, and reflux esophagitis and its complications.
Helicobacter pylori infection is accepted to be associated with two mutually exclusive diseases: duodenal ulcer and gastric cancer. Attention has recently focused on possible relationships between H. pylori and gastroesophageal reflux disease and its complications such as adenocarcinoma of the gastric cardia. The aim of this study was to provide a framework for explaining the seemingly paradoxical associations between H. pylori and various gastrointestinal diseases. Available data regarding H. pylori infection, cagA, acid secretion, corpus gastritis, and gastroesophageal reflux disease (GERD) and its complications are reviewed, and testable hypotheses are presented. Linking the type of H. pylori (cagA-positive vs. cagA-negative), the pattern and intensity of inflammation, and acid secretion explains the apparent paradoxes in the associations between H. pylori and gastric cancer, duodenal ulcer, and GERD. Although H. pylori is inhibited by bile, a duodenal acid load sufficient to lower the average pH to precipitate bile acids overcomes that inhibition. H. pylori that contain a functional cag pathogenicity island produce a vigorous inflammatory response. The severity of mucosal inflammation predicts likelihood of different outcomes (e.g., in the bulb with likelihood of developing duodenal ulcer, and in the corpus with the degree of reduction in acid secretion and the rate of development of multifocal atrophic gastritis). Development of H. pylori corpus gastritis is promoted by profound inhibition of acid secretion (e.g., childhood infections or a high level of antisecretory therapy). The CagA protein, or the cagA gene, is a marker for enhanced inflammation, but CagA is not directly involved in the pathogenesis of gastric cancer or duodenal ulcer disease, nor is it a reliable indicator of the presence of a functional cag pathogenicity island. The relationship between the type of H. pylori infection, presence or absence of a functional cag pathogenicity island, corpus inflammation, and acid secretion explains the duodenal ulcer/gastric cancer paradox and the relationship between H. pylori infection and the complications of GERD. The predicted rank order for the presence of GERD and its complications (peptic stricture, Barrett's esophagus, and adenocarcinoma of the gastric cardia) is highest in the population without H. pylori infection, less in those with H. pylori infection, and least in those infected with cagA-positive H. pylori. Controversy and confusing epidemiological observations will continue unless future studies provide data on the gastric corpus histology (or acid secretion) as well as regarding the presence or absence of a functional and intact cag pathogenicity island of the infecting organism.